Assessment of a dry extract from milk thistle (Silybum marianum) for interference with human liver cytochrome-P450 activities.
The effect of a standardised dry extract from Silybum marianum (HEPAR-PASC®) on the enzyme kinetics of cytochrome-P450 isoenzymes (CYP) was investigated with primary human hepatocytes and human liver microsomes in order to assess the potential for drug-drug interactions. A cytotoxic effect on hepatocytes was observed at concentrations at and above 50 μg/ml. The EC(50) value was calculated to be 72.0 μg/ml. Therefore, the chosen test concentrations for CYP induction on human hepatocytes were 50, 10, and 1.5 μg/ml, which allowed for interpretation of the clinical significance of the data with a range of 50-1-fold c(max) at maximal recommended doses. No induction was observed at the lowest concentration of 1.5 μg/ml, which is close to c(max). The extract did not induce CYP 3A4 at any of the tested concentrations. A low or marginal induction of 1A2, 2B6, and 2E1 at the maximum concentration of 50 μg/ml was observed. CYP inhibition on human microsomes was tested at concentrations of 150, 15, and 1.5 μg/ml. No or minor CYP inhibition was observed for all CYPs tested at the lowest concentration of 1.5 μg/ml, i.e. CYPs 1A2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, and 3A4. At concentrations of 15 and 150 μg/ml the extract significantly inhibited CYP 2B6, 2C8, 2C9, 2C19, 2E1, and 3A4. In these cases, K(i) values were determined. All K(i) values exceeded c(max) by at least a factor of 10-fold. According to FDA regulations 1>c(max)/K(i)>0.1 indicates, that drug-drug interactions are possible for CYPs 2C8, and 2C9, but not likely, and are remote for CYPs 2C19, 2D6, and 3A4.